The bacteriolytic factor in phage lysates of group C streptococci lyses groups A, C, E, and H hemolytic streptococcal cells and their isolated walls (7, 11) . Partially purified preparations of this enzyme were used for the preparation of group A streptococcal cell wall antigen (M protein) (4, 6) , protoplasts, and protoplast membranes (5, 10) . Previous attempts to obtain highly purified preparations of group C phage lysin involved procedures in which the stability of the enzyme during purification depended on the constant presence of reducing agents and EDTA (1, 2) or treatment with tetrathionate, to protect the enzyme from thiol-inactivating enzymes (3) . In this report, a new purification scheme is described which yields a homogeneous, enzymatically stable protein without the use of any stabilizing agents during the purification process.
Cells from 600 ml of an overnight culture of group C Streptococcus sp. strain 26RP66 were pelleted by centrifugation (8,000 rpm for 10 min, 0 to 20C), suspended in 4 liters of Todd-Hewitt broth (Difco Laboratories) at an initial optical density (550 nm) of 0.05 and incubated at 370C.
When the optical density of the culture reached 0.30 (ca. 90 min), the cells were pelleted as before, suspended in 1 liter of prewarmed (3700) Todd-Hewitt broth containing glucose (0.03%, wt/vol), and infected with a freshly prepared group C phage at a multiplicity of infection of 2. Cell lysis took 40 min at 370C, at which time the lysate was quickly cooled to 2°C, and a mixture of mercaptoethanol and EDTA was added to a final concentration of 5 mM each. All of the subsequent operations were at 0 to 20C. Strep- tomycin sulfate was then added to a final concentration of 0.4% (wt/vol), and the precipitates formed were removed by centrifugation in the cold. The supernatant was brought to 50% saturation with solid (NH4)2SO4, added gradually over a period of 2 h. The solution was stirred for an additional 16 h at 00C. The centrifuged (35,000 rpm, 2 h), and the high-speed supernatant was designated fraction I. Fraction I was loaded on to a column (120 by 2.5 cm) of Sephadex G100 (Pharmacia Fine Chemicals; 400-ml bed volume, 110-ml void volume). The column was then washed with 400 ml of lysin buffer, collected in 5-ml volume fractions. Most of the enzyme activity eluted from the column immediately after the void volume. Eluted fractions containing the bulk of the enzyme activity were pooled and brought to 25% saturation with solid (NH4)2S04. The mixture was held on ice for 20 min, and precipitates were collected by centrifugation in the cold and dissolved in 35 ml of Trs-buffer (10 mM Tris-hydrochloride [pH 8 .1], 1 mM EDTA, 1 mM mercaptoethanol). The enzyme solution was then loaded to a DEAEcellulose column (30 by 2 cm) previously equilibrated with the same buffer. The column was washed with a salt gradient (0.1 to 0.6 M NaCl in Tris-buffer). Sixty fractions (2 ml each) were collected, those fractions containing the bulk of the enzyme activity (0.3 to 0.6 M NaCl) were pooled, and the enzyme was precipitated with (NH4)2SO4 (25%) as before. Precipitates were dissolved in 10 ml of 50 mM sodium phosphate buffer (pH 6.8), and the solution was loaded on to a hydroxylapatite (Bio-Gel HTP; Bio-Rad Laboratories) column (6 by 2 cm) previously equilibrated with the same buffer. The column was then washed with 60 ml of a gradient (0.05 to 0.4 M) of sodium phosphate buffer (pH 6.8), followed by 10 ml each of 0.3 M and 1 M NaCl, both in Tris-buffer, and finally with 10 ml of 1 M potassium phosphate buffer (pH 7.4). The enzyme was finally eluted with 10 ml of 1 M NaCl in 1 M potassium phosphate buffer (pH 7.4). After dialysis against 0.1 M sodium phosphate buffer (pH 6.8) for 2 h at 0 to 20C, the enzyme solution was concentrated by dialysis against a saturated solution of polyethylene glycol 20,000 to a final volume of 10 ml and then frozen at -75°C.
Specific activity of the enzyme in fraction IV represented a 1,350-fold purification as compared with fraction I, with the recovery being over 50% of the starting enzyme activity (Table  1) . Enzyme purification was monitored by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (8) . Densitometric tracing of the Coomassie brilliant blue-stained gel showed a single polypeptide in fraction IV (Fig. 1B) . The estimated molecular weight of 98,000 is in close agreement to the previously reported molecular weight of 101,000, a determination based on the Stokes radius and the sedimentation coefficient of the enzymatically active protein (3). Comparison of the integrated area under the peak (Fig.  1B) with that of the standard protein phosphorylase A, which demonstrated a linear increase in the concentration range of 0.2 to 5 ,ug of protein (data not shown), suggests that the enzyme is at least 98% pure.
Lysin-induced conversion of S. sanguis cells into spheroplasts is depicted in Fig. 2 . S. sanguis cells exist as chains, with the number of cells per chain ranging from 5 to 12 ( Fig. 2A) . In hypertonic medium, after 5 min at 00C (less than 1 min at 3700) with purified lysin, cells appeared as single units (Fig. 2B) , which lysed under The stability of purified lysin was determined after storage at -75°C. No measurable loss of activity was detected for up to 6 months; however, the activity declined rapidly thereafter, and the enzyme was totally inactive after about LITERATURE CITED
